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BBEllEHHE 

npH H cn~TaHHR X CBepXnpOBOAH~HX MarHHTOB ~HpKynR ~HOHHorQ THna 
/CM. , HanpHMep / l- S1 / BeCbMa BaJKHYM ~enReTCR ynp~eHHe HX KPHO
reHHOro 06ecne4eHHR. 3 TO AOCTHraeTCR C nOM~b~ CaTe nnHT HOrO 
pe¢PJIIJKepaTOpa, pa60TalOlQerO no APocce.nbHoH cxeMe 6'e3 AeTaHAepOB . 
TaKOH pe~pH~epaTOp oo,naAaeT B~COKOH HaAe*HOCTb~, n0380nReT 

YCKOPHTb npo~ecc oxnaJKAeHHR MarHHTOB AD pa504eH TeMnepaTyp~ 


H nerKO nepeXOAHTb C OAHoro peJK HMa pa6oT~ Ha APyroH, He Tpe5ye T 

B~COKOKBanH¢H ~HpOBaHHoro 06c.nYJKHBa~ero nepCOHana. 


AnR npoae Ae HHR CTeHAOBYX Hcn~TaHHH nOflHOMaCWTa6HYX MarHHTOB 

paapa6aTYBaeMOro B OH~ H CBepxnpOBOAR~ero YCKopHTenR HYKno-
TpOH 11,41 6b1J1 c03AaH onHCblSaeMblH H"·!)t<e caTenmtTHblH p e ¢>PH>+c epaTOp . 

KOHCTPYK~H~ TEnn006MEHHHKA 

npH C03AaH~H pe$p~*epaTopa HaMH 6~nH B~nonHeH~ cneAY~He 

OCHoBH~e Tpe 6oBaHHR: 
t/ xonOAonpOH3 BOAHTenbHOCTb npH TeMnepaType 4,5 K - 50 BT; 
2/ pa3M~eHHe Tennoo6MeHHHKa pe¢PH*epaTopa B HMe~eMCR 

eepTHKanbHOM KpHo CTaTe - C BHYTpeHHHM AHaMe TpOM 0,8 M H B~COTOH 
2 M; 

3/ nepenaA AaBneHHR B 06paTHoM nOTOKe Tennoo6MeHHHKa -
Ap 5 0,02 Hna. 3TO Tpe 60eaHHe 06ycnoBneHo TeM, ~TO KpHOCTaTH
posaHHe MarHHTOB oc~eCTBnReTCR nOTOKOM AByx~a3Horo renHR; 

4/ npOCTOTa KOHCTPYK~H~ Tenno o 5 MeHHHKa, 
He Tpe6y~aR cne~HanbHoro 06oPYAoeaHHR AnR 
ere H3rOToeneHHH. 

Tennoo6MeHHHK CaTeflnHTa AHaMeTpOM 780 MM 
H B~COTO~ -1 M COCTOHT 1013 ceMH ceK~HH, no 
cneAoeaTenbHO coeAHHeHHWX Me*AY C060H. Ce K
~HR Tennoo6Me HHHKa /pHc.l/ npeACTaeflRe T CO
60H weCT~3aXOAHY~ cn~panb ~3 Tpy60K An~ np~-

PMC. ). CeK~ TennOOOMe HHHK a . I - paSbeMHoe 
COeAHHe HHe, 2 - TPyoKa AnH npRMoro rrOTOKa, 
3 - Tpyo Ka AflR oopaTHoro n OTOKa , 4 - rr e HO
nnaCTOBaR o6o~Ma, 5 - BonoKHHcTb~ Tenno
H9onR~OHHWA MaTepHan, 6 - neHonnacToB~i 

l1,K11~HAP. 
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PHc.2. Tennoo6MeHHHK CaTennHT	 PHc . 3 . CxeMa caTennHTHoro pe~pH.E;; Til (1+J')Ho ro pe~p~epaTopa. 	 ~epaTopa . I - Tcnnoo6Me HHHK, 
2 - BaJCYYMHblA KOJI:YX, 3 - A,POC
cenbHhlH BeH~Hnb,4 - a90T~ 

Moro H 06paTHoro nOTOKOB . Ha 9XO 3KpaH , 5 - cBepxnpoBoAR~ A8T
Ae ~ 9~xOAe o60~x nOTOKOB ~3 qHK YPOBHR , 6 - 9neKTpOHar pe 
ceKQ~~ HMe~TCR ra309~e KonneK BaTenb , 7 - renHeB~ COCYA, 
TOPhi, pa3"beMHblM3aKaH4J.1ealOllt~ec st 8 - Ab~ap , 9 - CqeTQHK AnR H9tcoeA~HeHVleM. Anst 06ecne4eHJ.1R MepeHHR 06beMHOrO paCXOAa rasa. 
TennOBoro KOHTaKTa Tpy6K ~ npstMO
ro H 06paTHoro nOTOKOB cna~H~ 
Me*AY C060H. BonOKHHCTblH Tenno POB conpOTVlBneH"'R TBO/5/. a pa3
H30n~UHOHHbI~ MaTep~an B npOCT HHua TeMnepa TYP Me*AY T04KaM H 
paHCTBe Me*AY 8HTKaM~ cn~pan~ 1 ~ 2 - C nOM~b~ MeAHO-KOH 
H neHonnaCT08b1e 060HMbl cnY)f(aT CTaHTaHoe~x TepMonap. AaBneHHe 
AnR yMeHbweHH~ paAVlanbHOH H oce ~3MepReTCR B Me CTax YCTaHOB KH 
80H TennonpOBOAHOCTVI Te nno06MeH TepMOMeT pO B. CB060AHbI~ 06"beM 
HHKa . Bo 8cex ceMH ce KUVl~X An~ Kp~OCTaTa nOA Tenno06MeHH~KoM7 
np~Moro nOTOKa J.1 CnOllb30sana Cb n03BOllReT 3anacaTb -2 50 nHTpOB 

MeAHa~ Tpy6Ka ~ 8xl MM. nn~ ~~AKoro r enHR . nononHeHHe COCYAa 

06paTHoro nOTOKa B wecT~ ceKU~~X r enHeM ocy~ecTBnReTCR H3 TpaHC
Hcnonb30Banacb MeAHa~ Tpy6Ka nopTHoro Ab~apa 8. 

e14 x l MM, a B nepeOH /l tTenJlotilll Pe3ynbTa TbI 3Kcnep~MeHTanbHoro Hc cneAOBaHHR caTennHTHoro pe¢PH

CeKUVlJ.1 - 816xl MM . 4J.1cno BJ.1TKOB >KepaTOpa npl<1 AaBneHH~ ren~R nepeA APocceneM P "" 1 Hna npHBe
s
cnHpan...,: B nepBoH CeKUJ.1H - 1,5; AeH~ Ha pHc. 4 . 
BO e TopoH - 5,5; B OCTaJlbHblX 	 TennoeaR HarpY3Ka caTennHTa Q on peAenstnaCb H3 cneAy~ero 
no 6.5. AnJ.1Ha Bcex Tpy60K B Ten y paBHeHHR: 
no06MeHHHKe - 430 M. 06~ast no

(H ' H" "I ')ee pXHOCTb TenJlOnepeAa4J.1 - OKono Q- mI(H, -Hs ) +a[ H.- ~~~ 11 .12 M2. ( 1- "I ' )Po PoHo pHc.2 IIOKa3aH Tennoo6MeHHVlK caTenllHTHoro pe¢PH)t(epaTops, 
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nOABewe HHblH K KpblWKe eepTH KanbHoro KpHOCTaTa . nOA Tennoo6M.eH
HHKOM pacnono*eH nepeoxnaAVlTenb renH~, nOAaeaeMoro 9 MarHHT. 
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....CXEMA YCTAHOBKH ~1 PE3YI1bTATbi 3KCnEPHMEHTA 
·e;7r-	 • 
<::>np HH UJ.1nHanbHaR c xeMa caTennHTHoro pe¢pH* epaTopa npeACTaBJleHa 
~ 

~ 6 

Ha pVlC. 3. PHc.4. 3aBHCHMOCTb H36~TOqHOrO•nOTOK C)!(aToro relll-tR mOXlla>KAaeTCR B TenJloo6MeHHHKe 1 VI APoc nOTOK a re.JIHR: ma OT Te nnoBoit 
cenl-tpyeTcR B renHeeblH COCYA 7 KpHOCTaTa. B~XOAR~HH ~3 r e nHeeoro 

5 
o. HarpY3KH CaTennHTHOrO pe~pHZepa-

COCYAa nOTOK mil + a / npOXOAHT Tennoo6MeHHH K, C4eT4HK 9 Anst Topa Q AnR pa9n~~ 9Haqe HHH 
H3Me peHHR 06ueMHoro paCXOAa rasa H HanpaenReTCR B KOMnpeccop . 

~li 
 MaCCOBOH CKOPOCTH 103 mKrc-1 ; 
j,136blT04HblH nOTOK rna onpeAen~eTCR no CKOpOCTH 1013M.eHeH Io1R YPO BHst 3 • 	 o - 0 ,97; .-1 , 9; tJ. - 2, 26;'" )t(I-1AKOrO rem1~ e COCYAe 7, a nOT OK m J.13MepReTC~ C nOMoutblO waH6 .. - 2,9 ; 0- 3 ,2 ; a - 3,7; + 
C KanH6poBaHHblMH OTeepCTHstMH, YCTaHOBneHHblX Ha eXOAe B Ten1l0- 21: . , , , , 4,5 . naeneHHe nepeA APo cceneM 
06MeHHMK . ~MHTaTopOM HarpY3K~ cnY)f(HT 3neKTpOHarpeeaTenb 6. TeM 20 ~ 60 60 P ~ I MIla. s nepa Typa B T04Kax 3 H 4 ~3MepReTC~ C nOHOll.\b~ yronbHblX TepMmteT-	 n, BT 
2 3 
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rAe m - MaCCos aR CKOPOCTb r enHR , nOAa eaeMoro KOMn pe ccopoM, 
Krc-1; H - 3 HTanbnY11t. A)I( Kr-1 i a - OTHOCHTenbHafl AonA H36blT04 
Horo nOTOKa; p - nnOTHoCT b , Kr M-8. HHAet(cbl 3 H " COOTeeTCTeeHHO 
OTH OC1tTCR K nOTO KY c*aToro r e n HR Ha e~xOAe H renHA HH3Koro Aa e 
neHH1t Ha BXOAe B Tenno06MeHHHK . HHAeKc 0 ' - KHn1t~aR ~HAKOCTb, 
0 " - na p Ha nHHHH Hac~eHHR. 

3HTanb nHR H nnOTHOCTb r enHR onpeAenRnHC b H3/6/ no TeMn epaTY
pe H AaBneHH~, H3Me pReM~M B cooTBeTcTBy~~eH T0 4Ke /CM. pHc . 3/ . 

norpewHoc Tb B a npeAeneHHH 3H TanbnHH He n peB~waeT +5%. nor pew 
HOC Tb B on peAen eHHH H36tH04HOro nOTOKa r eJ1HR ma He npeBblwaeT 
~8%, a npH H3MepeHHH r a 30BblM C4eT4HKOM - +2%. 
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,QbAQKOB E.H., KY3H'IeB B.H . , XOl1)lQi6arHAH r ,r. P8-84-548 
CaTeJlJlHT HbIA pe¢PI-mepaTop AJIA HCl1bITamm CBepxnpODo,rvnn;HX 
MarHHTOB C n pHHYAHTeJIbHOH CHCTeMOH OXJ1~eHHft 

OnHCWBaeTCR pe~pHaepaTOp c Hs6blTOq~ oGpaTHb~ nOTOKOM , no
Tpe6na~~1 npH c BoeA pa 6 0Te miAKKH r eJIKA OT O~TeJIH. CaTen
JIHl'HbIH: pe~pIDIepaTOp c HOMHHaJIbHOff xonOAon po HSBOAHTeJIbUOCTblO 
50 BT BbIJlOJIHeli no APoc c enbHoH cxeMe 6 e s lleTa~epOB. Tennoo6
MeHHHK caTennHT8 C oO~eH nonepXHOCTblO Te nnonepeAa4H 12 M2 
pa3MerueH B BepTHKaJIbHOM KpHOCTaTe c BHyTpe HHHM AHaMeTpOM 0 ,8 M 
Ii BblCOTOH 2 M. TIpHBeAeHbl cxeMa li pesyJIbTaTbl 3KcnepliMeHTaJIbHOrO 
HccneAoBa UHSJ caTennHTHoro pe41pIDKepaTopa. 

Pa6 0T<l BbtnOnHeHa B DaeiopaTopHH BblCOK HX 3HeprHR OH.SJI1. 

npenpHHT O~eAHHeHHoro KHCTMTYTa RaepKYX Hccne~o8aHKA. nyftH8 1984 

TIepeso'[( aB ,'opOB 

D'yachkov E.!., Kuzic hev V.N., Khodzhibagiyan H. C; . P8-84-548 
A Satellite Refrigerator for Testing Superconduct ing 
Magnets wit h a Forced Cooling System 

A refr igerator with flow imbalance is de s cribed. The refri
gerating capacity of the Joule-Thomson satel l it e refr i gera tor 
is 50 W. The heat exchanger of the satell i t e with a t o tal 

2heat transfer surface of 12 m is placed i nside a ver tica l 
cryos ta t with an internal diame ter of 0.8 m and 2 m i n he igh t . 
A schema t ic diagram and results of an exper imenta l study of 
the satell ite refrigerator are presented . 

The inves t igation has been performed at the Laboratory 
of High Ener gi e s , JINR . 
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